Analysis of the embryonic phenotype of Bent tail, a mouse model for X-linked neural tube defects.
Neural tube defects, mostly believed to result from closure defects of the neural tube during embryonic development, are frequently observed congenital malformations in humans. Since the etiology of these defects is not well understood yet, many animal models for neural tube defects, either arising from spontaneous mutations or generated by gene targeting, are being studied. The Bent tail mouse is a model for X-linked neural tube defects. This mutant has a characteristic short and kinked tail. Exencephaly occurs in Bent tail embryos with a frequency of 11-16%. Laterality defects also belong to the phenotypic spectrum. In this study, we analyzed the embryonic phenotype in further detail using scanning electron microscopy during the stages of neurulation. We observed a number of defects in both wild type and Bent tail embryos, including a kinked neural tube, tight amnion, delay in axial rotation and even malrotation. The severity or frequency of most defects, the delay in axial rotation excluded, was significantly higher in Bent tail embryos compared to wild type embryos. Other abnormalities were seen in Bent tail embryos only. These defects were related to anterior and posterior neural tube closure and resulted in exencephaly and a closure delay of the posterior neuropore, respectively. The exencephalic phenotype was further analyzed by light microscopy in ED14 embryos, showing disorganization and overgrowth in the mesencephalon and rhombencephalon. In conclusion, the anterior and posterior neural tube closure defects in the Bent tail are strictly linked to the genetic defect in this mouse. Other phenotypic features described in this study also occur in the wild type genetic background of the Bent tail strain. Apparently, the genetic background contains elements conducive to these developmental abnormalities.